Thirteen Acacia species were classified into three groups according to effective nodulation response patterns with fast-and slow-growing tropical strains of Rhizobium. The first group nodulated effectively with slow-growing, cowpea-type Rhizobium strains; the second, with fast-growing Rhizobium strains; and the third, with both fast-and slow-growing Rhizobium strains. The Rhizobium requirements of the Acacia species of the second group were similar to those of Leucaena leucocephala.
Acacia species nodulate with Rhizobium and fïx Nz (1, 2, 4, 6), but little is known about the specificity and the characteristics of Rhizobium symbionts (7, 8). It is known that Rhizobium requirements of some Acacia species seem to be specific and to involve nodulation by slow-growing, cowpea-type Rhizobium strains (3). However, one Acacia species, Acacia farnesiana, was shown to be nodulated by fast-growing strains of Rhizobium (10) . In this paper, we report the result of a cross-inoculation study concerning the rhizobia associated with several native and introduced Acacia species usually grown in the Sahel region.
MATERIALS AND METHODS Plant cultivation. To obtain fast and regular germination, the seeds were pretreated and surface sterilized with concentrated sulfuric acid. After treatment, the seeds were washed with water until all traces of acid were removed. The seeds were germinated in sterile petri dishes of water agar and then transferred to tubes containing Jensen medium (11) or to polythene pouches containing sterilized soil.
One drop of liquid Rhizobium culture, lo9 cells per ml,
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-----was used for inoculation of tubes, and 1 ml of culture per plant was used for inoculation of pouches. Tubes were placed in a greenhouse, and pouches were incubated outside.
Bacterial growth medium. Rhizobium was grown on yeast extract-mannitol medium (11).
Total nitrogen. Plant shoots dried for 2 days at 6OoC were weighed and finely ground, and total nitrogen was determined by the Kjeldahl method.
Acetylene reduction activity. The acetylene reduction activity of nodulated roots was measured by gas chromatography according to usual procedures (5 
RESULTS AND DISCUSSION
The Rhizobium strains mentioned above were compared for their abilities to nodulate 13 Acacia species and L. leucocephala. Nodulation was observed in tubes 5 to 7 days after inoculation. Four to 5 weeks later, plants w nodulation effectiveness by visual plant vigor and nodule a eara ce ninocu-
shows that the different Acacia species studied fell into three inoculation groups according to the type of Rhizobium which nodulated them. L. leucocephala effectively nodulated with fast-growing strains isolated from Acacia. Strain NGR 8, which is usually recommended as an inoculant for L. leucocephala, effectively nodulated the Acacia species belonging to the second group. Consequently, we could conclude that Acacia species of the second group and L. leucocephala were members of the same inoculation group,
To evaluate the effectiveness of some fastand slow-growing strains representative of each group, we inoculated three African Acacia species, A. Senegal, A. albida, and A. seyal. Plants were grown in sterile soil placed in polythene pouches and harvested 2 months after inoculation.
Data in Table 2 support the conclusion of the first experiment. No nodules were found on A. senegal inoculated with slow-growing strains, and none were found on A. albida inoculated with fast-growing strains. Nodules were found on A. seyal when both fast-or slow-pwing APPL. ENVIRON. MICROBIOL. strains were used for inoculation, but effectiveness varied greatly with the strains. Cowpea strain CB 756 nodulated but was totally ineffective on A. seyal, whereas this strain effectively nodulated A. albida. Specific acetylene reduction activity measured on 10 of the 13 Acacia species studied was 30 to 90 pmol of CzH4 produced per h per g (dry weight) of nodule. This rate is comparable to that found in actively Nzfïxing legume crops such as soybeans.
Preliminary examination of nodule mass at age 2 months indicated that most of the species had a low nodule weight, ranging from 0.5 to 1.5 g (fresh weight) per plant. One species, A. bivenosa, was remarkable, however, for its much higher nodule weight: up to 4 g (fresh weight) per plant. Since the specific acetylene reduction activity of A. bivenosa nodules was 40 pmol of CzH4 per g (dry weight) of nodule, this plant may have a substantial potential for f i g Nz.
In spite of the fact that this study was limited to 13 Acacia species, we assume that the proposed classification could be applied to a number of other Acacia species. As far as the third group is concerned, mention should be made that some species of another genus, Lotus, have been reported to effectively nodulate with both fastand slow-growing strains (9) . This grouping of Acacia has practical implications. Since slowgrowing strains of Rhizobium belonging to the unspecieed cowpea miscellany are common in many tropical soils, one could predict that the I Acacia species nodulating with these strains would respond poorly to inoculation. By contrast, fast-growing Rhizobium strains are usually assumed to be more specific. Current experiments using nonsterile soils thus far c o n f i i this hypothesis since inoculation appears to benefit Acacia species of the second, but not of the first, group. The situation for the second group may be comparable to that ofL. leucocephala (8,lO) . Finally, the experimental results reported here could reasonably be applied to nursery conditions, thus contributing to land reclamation and reforestation in the semiarid tropics.
